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in this issue

UP is a monthly undergraduate 
physics newsletter sponsored 
by the University of Florida’s 
chapter of the Society of Physics 
Students, for students, by 
students.  We seek to strengthen 
the undergraduate physics 
community at the University of 
Florida by providing a forum for 
undergraduates to share their 
views and experiences with each 
other and acting as a source of 
information for opportunities 
and events in physics.  
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who we are

The Physics of Falling ^ Bodies
Problem: 
     A ball of mass m is pushed out of an 
airplane at a height of 14,000 feet. 
Determine the forces acting on it if we 
assume that air resistance is not negligible 
and the ball can be approximated to be a 
person.

Solution:
       Let’s analyze a routine jump, ignoring 
the effects of heightened adrenaline levels. 
As you first jump out of a plane, the only 
force acting on you is your own weight:

Your body accelerates at 9.8 m/s2 but the 
force due to air drag immediately starts 
to increase until both forces balance each 
other out and the acceleration goes to zero. 
At this point, terminal velocity has been 
reached. Terminal velocity is given by:

where W is the weight, r is the air density, 
A is the surface (frontal) area, and Cd is 
the drag coefficient, which contains all 
the complex dependencies and is usually 
determined experimentally, in the case of 
aircraft, for instance. Of course, skydiving 
revolves around changing the surface area 
of your body (and thus your speed) by 
changing body position.
     One of the first positions learned is the 
‘belly-to-earth’ or box position. This gives 
great stability since your body’s center of 
gravity is in the middle of your body and 
you fall straight down. A typical vertical 
speed in this position is around 120 mph. 
Normal jumps occur anywhere from 
13,000-15,000 feet above ground level, 
which would give 40-50 seconds of free fall. 
It is in this position that many formations 
are made and it is the starting point for 
much of skydiving today.

Formation

by  Ivan Diaz

You can also shift your center of gravity by 
simply putting your hands by your side in 
what is known as a tracking position. This 
shifts your body diagonally with respect 
to the ground and you will be propelled in 
the forward direction. This is used to get far 
enough away from other skydivers when it 
comes time to deploy the parachute.

 Tracking Position
Without any additional gear, typical 
horizontal speeds of 40 mph can be 
reached while tracking. However, body 
suits with flaps that increase your surface 
area have been in use in recent years. The 
latest prototypes have been able to slow 
down vertical speeds to around 30 mph 
and increase horizontal speeds to as much 
as 90 mph with respect to the ground.

Other styles of skydiving include body 
positions which are a lot less stable and 
difficult to hold at first. These include sit 
flying and head down positions:

Typical speeds are 160 mph for sit flying 
and around 200 mph for head down. The 
current free fall speed record is 321 mph.
One of the most important issues in 
skydiving is the safety of the jumper. 
Modern parachutes are extremely well-
engineered pieces of equipment that have 
made the sport a lot more accessible. As 
much as it is important to slow down your 
rate of descent to a survivable speed, it is 
equally important not to decelerate too 
quickly. For instance, slowing down from 

continued on BACK
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Engineering and Science Fair Reception

     It was an early Monday morning.  Okay, it 
was noon, but that is pretty early for anyone 
here in the physics department.  I walked 
into the mail room, looked in my mailbox, 
and sitting there ever so innocently was a 
small envelope.  I curiously reached into 
my mailbox for the envelope and was 
immediately attracted to the Edwardian 
Script font label addressed to the “Society 
of Physics Students.”  Naturally, I tore open 
the envelope and discovered an invitation 
inside to an “Engineering and Science 
Fair Reception.”  My first reaction to this 
invitation was a cry containing the words 
“engineering” and, I think, “eww,” but I can’t 
really recall.  However, I continued to read 
the invitation, and once I reached the last 
line, my heart stopped.  Did I just read 
“semi-formal attire?”  I checked again.  I 
did!  Skipping to the lounge (yes, I skipped 
all the way there), I sat down at a computer 
and emailed SPS members the greatest 
news I had heard all year: “SPS is invited to 
a reception and we get to dress up!”
     Of course, I did not get the hundreds 
of emails I expected from SPS members 
saying that they wanted to attend.  
While this did upset me greatly, I was 
immediately consumed with thoughts 
of what to wear and what exactly “semi-
formal” meant.  After deciding what I was 
going to wear—one week in advance 
might I add—I was then reminded of the 
one thing I forgot to do: tell Doug.  He, of 
course, was immediately turned off by the 
thought of dressing up.  But, in the end, I 
convinced him to come. 
     Excitement built up as the days got closer.  
Well, at least for me.  Doug continued to 
express his utter hatred towards the event, 
and it seemed that his only concern was 
whether we were getting free food. That 
was, however, a very good question. 
I decided that, given the event, there 
probably wasn’t going to be much food 
there and eating before we went was 
going to be a very smart move. 
     The day finally came!  I had my outfit, 
I had my shoes, and I had my really cute 
purse.  Once Statistical Mechanics ended, 
I rushed off to a meeting to organize the 
SPS table for the next day’s Engineering 
and Science Fair.  But, this is when things 
went drastically wrong.  The meeting 
lasted too long, my cute shoes were now 
evil shoes that blistered my toes, and to 
top it all off, I got stuck in traffic trying to 
get there.  Doug and I managed to get to 

Emerson Alumni Hall for the reception on 
time, but, needless to say, we were both 
unbelievably moody and tired.  Excitement 
turned into horror as I viewed the number 
of stairs I needed to climb to get to the 
reception hall. 
     We began the horrid journey up those 
stairs, and the entire time my toes were 
screaming bloody murder.  Each step I 
took, I was brutally reminded of the walk 
back to my car. But, we finally made it up 
those stairs, and as we entered the hall, 
we were immediately woken out of our 
abominable temperaments by the sight of 
the buffet and dessert table in the corner 
of the room. 
     The reception hall was extremely easy on 
the eyes.  It had that perfect lighting that 
just set the mood, not to mention all that 
glorious food!  Doug and I immediately 
grabbed the closest vacant table to the 
buffet and anxiously awaited the start of 
the event.  Looking around, I attempted 
to find someone there that I recognized, 
but was unsuccessful.  It seemed like 
Doug and I were the only two people that 
no one knew.  Then, we recognized city 
of Gainesville Mayor, Pegeen Hanrahan, 
and my hopes and dreams began to soar.  
Dinner began, and I was in a never-ending 
linear combination of elation and complete 
satisfaction.  Doug, might I add, was pretty 
impressed, too.  Once I piled all the pasta, 
chicken, veggies, and mashed potatoes on 
my plate and raided the dessert table before 
sitting down, they had Mayor Hanrahan go 
up and give a speech on the importance 
of outreach programs like the Engineering 
and Science Fair. 
     The evening was all that I expected and so 
much more.  I was completely impressed by 
all of the effort the College of Engineering 
took to organize the event.  It was not too 
long and definitely had more food than I 
could ever eat.  We not only got to hear a 
speech from Mayor Hanrahan, we also got 
to spend an evening surrounded by our 
fellow scientists and engineers.  The only 
thing that would have made that night so 
much more memorable is if we had more 
SPS-ers out there basking in the free food 
and semi-formal reception.  I really do hope 
that next year everyone will take advantage 
of this evening, come out to the reception, 
and participate in all the events that the 
exciting Engineering and Science Fair has 
to offer.  Also, you don’t want to miss out 
on the opportunity to dress up! 

by Layla Booshehri
by Cathy Yeh

E n g i n e e r i n g 
and Science Fair

  On Tuesday, February 22nd, SPS 
manned a booth from 9 AM to 7 PM for 
the Engineering and Science Fair in the 
Reitz Union ballroom.  SPS was awarded 
“Best Audience Involvement” for its 
efforts.  The engineers stood no chance 
when it came to competing against 
physicists for the audience’s attention.  
    Chills and thrills abounded at the 
physics booth.  For once, kids were 
encouraged to smash things, namely 
flowers frozen from liquid nitrogen, 
and they did with gusto.  Food, always 
a crowd favorite, was also available 
in a non-traditional form.  Instead of 
waiting for hours for pops to solidify 
in their freezers at home, the kids 
watched as they solidified in just 
thirty seconds inside the 70 K liquid 
nitrogen.  In addition to the freezer 
pops, SPS distributed marshmallows 
that expanded and shrank in a vacuum 
chamber.
      There was no lack of hands-on 
activities for curious passer-bys.  Friends 
had fun spinning each other on the 
angular momentum demonstration 
chair and laughing as it slowed down 
and sped up with the movement of 
their arms and weights.  A bright pink 
corrugated tube that would make 
different pitched sounds depending on 
rpm was also fun to swing around as a 
demonstration of Bernoulli’s principle.  
There were displays that illustrated the 
concept of electromagnetic induction, 
such as the electromagnet that 
suddenly became extremely difficult to 
pull apart as soon as current was turned 
on, and the light bulb that flickered on 
with the movement of a crank between 
magnets.
       The Van de Graaff generator was the 
star of the show.  Loud crackling sounds 
turned people’s heads as demonstrators 
touched the oppositely charged 
wand and sphere together.  Especially 
brave volunteers reached out to touch 
the generator with their hands and 
marveled at the blue-white ribbon of 
current that connected their hands and 
the sphere.  Other volunteers saw their 
hair stand up as charge accumulated 
on their bodies.  The SPS members 
manning the booth, Layla Booshehri, 
Chris Cook, Doug Sparks, and Cathy 
Yeh, had enough shocks to last them a 
lifetime after handling the Van de Graaff 
all day.

SPS president, Layla Booshehri, and propagandist, Doug Sparks, attended the 
Engineering and Science Fair Reception February 21st.



The art of giving talks
     Pi Mu Epsilon is the Honorary National 
Mathematics Society.  The UF Chapter 
of PME often hosts professor talks in the 
Little Hall atrium that are tailored for 
undergraduates.  For the most part, the 
talks cover areas in mathematics, but on 
February 21st, Dr. David Wilson, a professor 
of mathematics at the UF, gave a talk on 
the art of giving talks.
     Dr. Wilson emphasized the importance 
of being able to give a good talk, regretting 
that while other departments like 
engineering make their students undergo 
training, the mathematics track does not 
require enrollment in any kind of public 
speaking or technical writing classes.
     He began his presentation by running 
through fourteen disasters in public 
speaking that he had encountered.  
“Public Disaster #1” was caused by 
disorganization.  He cited a world-famous 
mathematician who had prepared a talk 
only thirty minutes before delivery at UF 
with disastrous results.  

Other no-no’s included:
•   Reading a talk
•   Turned back to audience
•   Discussing a single bit from a slide of a 
   Xeroxed page of a research paper
•   No eye contact
•  Insulting a member of the audience e.g.    
   “My result is better than yours”
•   Rushing through

  After listing the disasters, Dr. Wilson 
discussed what goes into making a good 

talk.  He broke down the structure of the 
talk into sections and discussed each.  
     The introduction of a talk should pass 
what he called “The Grandmother Test”, 
meaning everyone, including one’s 
grandmother, should understand the first 
five minutes.  Every graduate student 
should understand the next five minutes.  
Address “Who, what, where, why, when?”
      The body of a talk should go over the big 
ideas first before giving any details.  After 
hitting the main points, give a few select 
details and then summarize results.
     For the end of the talk, Dr. Wilson said 
presenters should say something about 
their research that nobody can understand 
to show their expertise.  Some members of 
the audience did not agree with this point

Dr. Wilson also gave additional tips:
•   Consider the occasion and audience
•   Delivery – speak clearly, pause, use eye    
    contact, don’t rush
•  Use gimmicks sparingly i.e. don’t 
   overload on flashy animation and sound     
   effects in PowerPoint presentations
•   Use pictures
•   Anticipate questions
•   Practice!
   He concluded that the goal of public 
speaking is to “educate, enlighten, and 
entertain.”  It is necessary to “sell yourself” 
in a presentation—as little as it may be 
relished.  They key is practice, practice, 
practice.  He referred to http://www.
speechtips.com for more information.

by Cathy Yeh
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Upcoming  
SPS Events:
3/19
Paintball against the 
Chemistry Club

3/28
Dress-up-as-
a-physicist day
Yes, you read correctly.  If you 
give the best portrayal of your 
chosen physicist, be it Albert 
Einstein or a physics faculty 
member at UF, you will win 
$50!  Make sure to bring a 
picture of the physicist you 
are portraying.  

3/28
Make ice cream with 
liquid nitrogen
It’ll be a busy day, but while 
you’re in your favorite-physi-
cist outfit, stop in the SPS 
lounge to make liquid nitro-
gen ice cream.  Judging for 
the dress-up-as-a-physicist 
contest will be held at this 
event.  

Semi-weekly
Feynman Lecture 
showings

SPS is showing the Feyn-
man Lectures this semester.  
We typically show them on 
Wednesdays at 6pm in NPB 
2205, but look out for flyers 
posted around the building.

We hypothesize that the average amount of work done per week is a 
constant.  Therefore, whether you work for 2 days straight or spread it 
out over a week is your choice.

If you find yourself suddenly with little work to do, don’t slack off!  It’s just 
the calm before the storm and piles of work are coming your way.

Get enough sleep, lest you end up sleeping on a wooden bench on your 
back with your back pack as a pillow (or sleeping on the SPS couch?)

When you are trying to make a postmark deadline and you borrow 
someone’s bike to get from the physics building to the post office in 
record time, make sure the bike seat isn’t too high for you.

When you find yourself starting a paper at midnight that is due the next 
day, press Ctrl+S every ten minutes or after every three sentences.  It is a 
known fact that computers crash at the most crucial times.

If you wait until the last minute to print something out, all printers to 
which you have access WILL break.

Stay away from AIM, no matter what!  (If necessary, uninstall it!)

If you do put everything off until you have an endless amount of work to 
do, we recommend moving in to the 5th floor of Marston.

A few procrastination points
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from 100+ mph down to around 20 mph in a 
fraction of a second can prove to be fatal. Thus, 
parachutes have been designed to give a safe 
rate of deceleration and are always packed 
with that crucial opening moment in mind. 
    Today, fl ying a parachute and fl ying your own 
body have many parallels with each other. In 
the old days, parachutes 
were round in shape and 
were not able to be steered, 
with the skydiver at the 
mercy of the winds. Modern 
parachutes basically work 
like a single rectangular 
wing made up of several 
air cells made from low 
porosity or zero porosity 
material that increases 
drag. The toggles that the 
skydiver holds reach up to 
the rear of the parachute 
and pull down their 
respective corners, and makes the parachute 
turn left or right. If both are pulled at the same 
time, the parachute glides in much the same 
way that an airplane does when landing.
     Other important physics aspects to the 
sport include the change in pressure that is 

by Linda Watson
    I took a trip out to Kitt Peak National 
Observatory in February.  Located about an 
hour and a half outside of Tucson, Arizona, 
the observatory is on the Tohono O’odham 
Reservation in the 
Sonoran Desert.  
    My advisor and I 
made our trek to get 
some data for the AGN 
project I’m working on, 
which I’ll tell you a little 
bit about: in the center 
of the Milky Way lies a 
dormant supermassive 
black hole (SMBH).  This 
dormant monster is 
fairly typical of galactic 
centers nowadays.  
But some megayears 
ago, these black holes 
were in their heyday—
galactic matter 
was accreting onto 
them producing an 
incredible amount of energy.  This accretion 
energy can be as large as 100 times all the 
energy produced by the host galaxy.  When 
the SMBH in the center of a galaxy is in this 
powerful accretion stage, the galaxy is said 
to have an Active Galactic Nuclei (AGN).
      At low redshift (close by), a relationship 
has been measured between the mass of 
the SMBH powering the AGN and the host 
galaxy mass.  There’s a really cool method 
to fi gure out the mass of the SMBH, which 
I just can’t help but tell you about.  Imagine 
there’s a particularly large chunk of matter 
accreting onto a SMBH.  The AGN becomes 
incredibly luminous and we can mark 
down the time when this peak luminosity 
occurs.  Later, we see an increase in the 
strength of emission lines produced by 
gas revolving around the SMBH.  The extra 
energy produced by that burst of energy 
from the AGN excites the gas clouds once 
the photons reached them!  Since we know 
how much time elapsed between the AGN 
luminosity increase and the increase in 
the strength of the emission lines, and we 
know that the photons from the AGN are 
traveling at the speed of light, we can fi gure 
out how far away the gas clouds are from 
the black hole.  This radius is proportional to 
a power of the luminosity of the AGN’s host 
galaxy.  In the project I’m working on, we 
use images of the host galaxy to measure 
the luminosity and then use the above 
relationship between luminosity and radius 
to fi nd the radius at which the gas clouds 
are revolving.  
    The width of spectral emission lines from 

the gas around the AGN corresponds to the 
velocity at which the gas is rotating around 
the SMBH.  So, we have the radius and the 
velocity of this gas revolving around our 

SMBH—we can fi nd 
the mass of the SMBH 
(you could do the 
calculation yourself!  
Woo hoo!).  
      My actual project 
is to see whether 
the relationship I 
mentioned between 
the SMBH mass and 
host galaxy mass 
still holds at high 
redshift (a long time 
ago, in galaxies far 
away).  Using the 4-
meter telescope at 
Kitt Peak, we were 
trying to take spectra 
of AGN, both at low 
and high redshift.  

Unfortunately, clouds only allowed us to take 
about four hours of data over the course of 
our 4-day stay at Kitt Peak.  Fortunately, just 
being next to a telescope that huge, meeting 
astronomers from all over, and enjoying the 
beautiful scenery kept me happy.  Plus, the 
cafeteria had ice cream and I bought some 
astronomy socks, so who could be upset?  

experienced with varying altitude. This is the 
basis of altimeters and automatic activation 
devices that sense your speed and altitude 
and will deploy your reserve parachute 
automatically if you are getting too close to the 
ground at high speeds. An interesting aside 
is the fact that jumping from a plane creates 

no falling sensation whatsoever, 
like that sickening feeling you 
get when going down a roller 
coaster. This is due to the relative 
horizontal wind created by the 
airplane’s motion which hits you 
immediately at 80-90 mph as soon 
as you step out.
     Skydiving has been a rapidly 
evolving sport and many fi rsts 
are on the way. Already, there are 
parachutes that can fall as fast 
as a person in free fall, but land 
safely. Currently, there are plans 
sometime this summer for the fi rst 

man to jump without a parachute (and expect 
to survive) using only a wing suit to land. 
     Whatever the future holds for skydiving, 
it is an awe-inspiring thrill that should be 
experienced at least once… if only for the 
sake of physics.

Skydiving continued from front

Active Galactic Nuclei
A Journey to Kitt Peak in search of 


